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Title: 

POLYESTER COMBINED FILAMENT YARN 



Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive polyester combined filament yarn 
having excellent thermal stability, good operating efficiency, and excellent safety. 
SOLUTION: This polyester combined filament yarn is obtained by carrying out 
polymerization using a catalyst containing aluminum and/or its compound and a phenolic 

compound or a phosphorus compound. 
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AVi/TJV-Y , 2,4-b'X (n-:t7f-^ 
f-^-) -6- (4-h Fndf i/-3,5-5^tert-7>A'T- l J 
y) -1.3,5-h'JT^'y, fh7^ (3,5- 
i/-tert-7f-^4-h h'DJf>-) tFni'y^y-F] 
y?y, b"X [ (3,3-b"X ( 3-tert-7?-/l~4-b F 
j/7xx/k 7*f-l) 7?7^7 F) y»j3-;wxy.r 
;k N.N'-b'X [3- (3,5-x*-tert-7>/k4-b F'adfv 

7x-^) rot* t F^'y, 2,2'-3r^'if s 

Fb'X [x^-3- (3,5-x-tert-7^P-4-bHndf^ 
7xX;k 7om-M . t'X [2-tert-7^/k-4- 
y-f/P-6- (3-tert-7>7k5-y f-A—2-b Ka^f ^ 

yi/';u) 7i-;H tW-7^u- K 1,3,5-F uy f-zi- 

-2,4.6- F 1>X (3.5->'-tert-7*f-;U-4-b KD^fy^y 

v» ^y-fe'y, 3,9-bx \\,\- s J**iVb- \ v- (3-t 

ert-7-?-^-4-t Fo^ x-5-y^-rt-7xX/k 7o^ 
x;M"^v) Xf-;H -2,4.8,l(Hf F^tf^Xbo 
[5,5] *?VTi]V. 2,2-b"X [4- (2- (3.5-^-tert- 
7f-;U-4-b Fn^yy-y-^^'T^y > ) XF d fi' 
7xX;H 7°D^-y, /3- (3,5-y'-tert-7f-/P-4-bF 
odf->7xx;l/) rofjl-y^T/^^xxf/U, tF 
5dfy.-(yf-;l/-3-(3' ,5'-y'-tert-7'^-;F-4-b h'D^f 



(3.5-y'-tert-7'^;l-4-b F ^7 x -;H7D 
*- F . 1 , 1, 3- F >J X (2-y ^-7^4-b F a* y-5-tert- 
7^-;l/7 x ~)V) 7? y , f^yxfi/y-t'x (3-(3, 5 
-y'-tert-7>;l'-4-b F"D^fx7 i-yH7ot^^- 
FL xf-l^yb'X (^yxf-l^y) t'X(3-(5-tert- 
7^-;l^4-b F'n^y-m-F 'J/WTob-jJ-^-Fh 'v* 
Vt^Vy b'X (3- (3 , 5-y'-tert-7-?-;P-4- tHa^y 
7xX/U)Tnej}-*-F, F 'Jxfyy/'J a-/l^b 
X-(-3- (3' -tert-7>/P-4-b F y-5-y f/^iX 
;U)] 7*0 F % 1,1.3-F fx (2-y (3- (3, 

5->'-tert-7f-;P-4-b F n * y 7 x x/P)7*u bjfrx/P 
^)-5-tert-7>^7 x 7^ ^5: t' & W 6 £ 

CliX'c.Oo^. l,3,5-FUy^-2,4,6-F 
UX (3,5-> ; -tert-7f-;l/-4-b Fo^f is<V : J>V) < 

y-t'y, f F7 d fX-(y^;u-3-(3' ,5' ->'-tert-7f-;i/ 
-4-b Fa^x7xx;l^)rnb^-^-F)yyy. ^ 
-yXi-U y-b'X (3-(3, 5-^'-tert-7f-;P-4-b F D^f 
^ 7 x x;i^) r d tr* F ] * L ^ . 
[0015] ^ixfe(J07xy-;^b-& ! l%5r# ,| JxxT 
/i/Ofi-^^tfeDn-r-l. ^ i: fc J: -> T S-^A-fC-g-^ 

[0016] *Wft<?> 7x7 -;L-^fk^tt<50ffiffl» k L 

{c#LT5xio-7-o.oi*;u#>m t< . jglcif^ t< 
(ilxio-s-O.OOS^TJ)!). 7x7-;l/ 

[0017] *is^ai^w«2rffi)£ti. y y-ft^ft 

*X7 < y«m&to. *xy * v***rA YWk& 
ft. 36*X7-f y»3Mk^», 

*X7 4 y%it-s®frk%m£ m&ni-wttzi* 
tools] *miT9 : )*A*yWimt£m. *X7 

< ytiSMt&b* *X7 -f ysTdf^'f F'^b-^HJ. 
x*yK5Mfc^ft. a*X7-fy«b^%. *X7>f 
y*ft-&*ktt. **i«iTE^ ( 2 2 ) ~ ( 2 7 ) T 

[00 19] 
HL2 2] 




[0020] 
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Ut2 3] 

+- 

[0021] 
Hfc2 4] 

o 

[00 22] 
UL2 5] 




[00233 
Ht2 6] 

T°"~ 

[00 24] 

T 

[0025] *m^**>W9MteMkt i^i*. w 
7x-/m7<yg. 7x-;P*^7-fyl!^^, 

■/'7x-WX7^ VJS**T4 H. ^f;^'7x-W 

F&fc'AWbftS. *X7 ■< yKSfrft&tt. *X7 < 

7 <r yi£^b£». *X7 vawt^fc^+'Cli, 
BflO'J y-ft^fc TI2^ ( 2 8 ) ~ ( 3 3 ) T 

[00 26] 
HL28] 

o 

Or* 

OH 

[0027] 
Hfc2 9] 




[0028] 
[•ffc3 0] 

O 



[0029] 
OL3 1 ] 




[0030] 
Ut3 2 ] 

Q O 

.p-ch 2 -ch,-pC 

O O 

[003 1] 
HL3 3] 

CW(CIfe)7]3P 

[ 0 0 3 2 3 UEU: 'J yftAHW+Tt . 5r#8ifiiii 

[ o o 3 3 ] ^m^mm^tmm&tt y y 

fl^ttfc TIEHSS ( 3 4 ) - ( 3 6 ) T'SIS 

[00 34] 
HL3 4] 

PC^RWXOR 3 ) 

[00 3 5] 
Hfc3 5J 

P(=0)R 1 R 4 (0R z ) 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(*10))02-212833 (P2002-212833A) 



[0036] 
[fc3 6 ] 

[0037] <5$ (34) - (36) + . R> , R\ R 
5, R«tt*ft*:ft«4fc*3IL 0t*Rl~5O*)|*ffc* 

fcttr s s&z^ts&m®. i - 5 o<D#Hfc**s** 

R 2 , R»tt**i-Wi*fc4to*{«» 
l~5 0<OiMfc***£fiW\ fc£U &-ffc**g{iy 

[00383 #%0J!coa^j$4&£fi§j£^*> >J yfc£ft 
kLTtt. JJW (34) ~ (36) «K R 1 , R 4 > R 

4U\ 

[0039] *$6E«>sm£Jii**imw"s u wt-^i 

TfrXtfyBSi^x-zk 7i-Wa*yK^f^. 

^yi^Wrtxtfyl^^k ^yy>*x* 
yS^'x^-;l/, x7i-MX7<y|l. y'7i-W 

X7-f yH*f-;k /7i-M^7 4 y$7x-/k 

7x^m7^ys, 7x-WX7-( yfltxf-yu, 
7x-;i/*x7^yl7x-;k x'7x-;u*x7-<y 
it^-^M h\ ^f^y'7i-y^7 * ytf^lM h\ 
h y 7 i-WX7 -f vHttA H«rif*«PH'fe<i4. 
,rft£><7)5*>T\ 7x-/w**#yi^'.x*;k ^y^' 
A/sfc^tfylKs/xf-Atfi: < fc»4 U*. 
[0040] y{t-£¥®e>®M&t IX It. ft 

5xiO-7~0.01 J E;l^WiF4 1 < , 36C»4 L< J4ix 10-" 
-O.OOS^Ut'J)!). 

[0 04 1] *!6BB<oaS^tt!!«Srflifig1-S7x7-^ 
gS&lal-^rttW-tl.Uy-fti^t LT(i, 7x7- 

/WBt&srr* u yft^T'&ftiimiESteSft^ 
**7 < yKJMtaft, *^7 < y**iM h 

*X7 < y»fl:-&«*»fe«r4WJ: >»ft&HI 

u*. ^n^^+t-i). -a4fci±nwa 
±07 x y wi^£|5i-#?flC£ts***y@&M: 

»*H-r JH^fclrt-* 'J yffc£*fc LTli. TiBHR 
* (3 7) - (39) -caiSilWfc&lllfcJflUfcfcWfc 
Mv£tt^|S]±-f^^#4 U\ 



[0042] 
Hfc3 7] 

PCsOR 1 CORF) (aft 

[0043] 
Hfc3 8] 

P(=0)R l R 4 (0R z ) 

[0044] 
Hfc3 9] 

P(=0)R'R 5 R 6 

[0045] (xS (37) ~ (39) R't47x7- 

ApyyS4/t(±T;W3dfy;i^4^r5ya : 5ri:<7) 
H&Sfc <k 7 x y-/Wte£OK*R 1 ~ 5 oomt 
Aimmzm-t. R 4 . R 5 . R 6 te*ft*'ftM~*^ 
i~5 0Oft-fbk«». *»a4fcttAayy»4fctt 

ftl~5 0*)JIHfc**S**t. ».R 3 H:*ft*ftJ*£ 

;U3* 5/7l^ W*fl«£*tri»a6» 1-50 coSKtt 
fcfc'U Dtft**W4#«H3i^^^n 

flBS*^TV^t>J:^. R 2 fcR 4 <05fcagi:'d UifS&L 
TWCfcJ:^. ) 

[0046] #&BHtf)7x/-^8?£l^— ft^rtfcfrt 
i'jyflS^WfcLTIi. p-tKndf^7x- 
;u*x*yK. p-t FoJfy7xn;i/*x*y^> : ^ 
fvk p-tFo*v7x-/u*x*y&>'*xfvk p 
-t b'aJfj/7x-;u*7.*yffi> ; 7x-/i'. t'x (p 
-hHn4fv7xX/P) *X7 4yiL fX(p-tF 
oJfy7xxyp) *X7< yKx-f;k fx ( P -th' 
nJfy7i-;K *X7^l7x-;K p-tHodf 
y7xX;W7x-;U*X7 -f ySts p-th'o^fv'7x 
Z/l/7xZ;l,*X7^l!^f;k P -hh'odfx7x 

-;U7x-;w*x7 -f yi!7x-;w. p-tb'n^y7 

x^*X7<fylL p-t Hudfj/7x-^*7.7-f 
yit^^K p-tb'DJfy7x-Ma7<yK7x 
t'X ( P -tFD^y7x-/H *X7^yjj-^ 
hUx (p-tHa^fv7x-;W) *X7>ry 
^••M fx (p-t h*o^f^7x-;w) ^<^* 
X7 -f y*^f^ K, fcilTFiB^ ( 4 0 ) - ( 4 3 ) 
T« S ft S -f k^tt^ k'* W^ft h . r ft <o £0 3 *> T - 
( 4 2 ) -C*3ft*fl:a*l*iJ:tfp - 1 HDdf y 
7x-;U*X*yi5v^^^t < fcff 4 LV^„ 
[0047] 
[€4 0 ] 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(tl) )02-212833 (P2002-212833A) 



[00481 
Ut4 1 3 




[0049] 
Ut4 2 ] 




[00 50] 
Ut4 3 3 




lEPtit (42) fcTi*3*l.Sfc£*k LTtt, SANK0- 
220 (=3fc*fc#£ttSS) ttJffSTiB-Cfc*. 
[005 1] itl<5>07xy-;ua*R-^Frtt^Tf 

§ >j >ik-&faz * y xxriKofi^caanrt-s lit 
«t o T T 5 - ^ Aft£ttcDf*l!&yStt#|6]±-f £ k k 1> 

[0052] *JtW)7 x ^-/watSrR— *^rt fclW 

<9£fl|jfca.- -y h ;H&fc:*t LT5X 10- 7 -0. 01* ^ 
t>m& l< , 56fc#i L<(iixl0" 6 -0.005 ; E/U-C'a5 

S . #fCT-m. 'J yit&tot LX y y<o^««Mt^Hj 
#* l v ^ y xt^-arca h y yw^ms-fk^^ k ut . y 



[ 0 0 5 3 ] ilfiLfc y Wk^BS^+Tt) . 
«*>AJKMh& 1 . Li. Na. K. Be, Mg, Sr. 
Ba, Mn. Ni, Cu, Z n0»£SfRS;h.fc t^Srffl 

3*>. Li, Na, Mg#k<£i?£U\ 
[0054] *ft^££tt*X£fllJ£'*-6 'J VW^SiS 
ftllrfek UTfct TEHtt* (44) THZixhitltf® 
*»feaHR5tL***< k iHt£J^Skl»j«iStttf>|6] 

[0055] 
HIM 4] 



OR 2 



M (R 3 0') m 



1 



[0056] (5$ (44)*, R»ti**»**»l~ 

RHi. **, **Rl~5 0tf>ifMfc* 
fit*. *^l4fcl4Typ3*'>;t«Sr*t»l(8BRl~5 
0<o^bK3RSS-*t. R 3 (i, *#L jK*ftl~5 0 

ija±*>safc. ntto*fc«ija±tf«Hft*aL, n«tt 

41TFT'&I>. M(i(l+m)«0^®^^-5l-y$:^-r. nfi 

ilE^R 1 k LTtt. Witf * l-*7* 
/k 9-Tvxy;k 4-h'7i-;k 

2-t'7i xyu^fc'^f hflh . ±f£<9R 2 fc 

7j<s, ^^a. x^a. rohvua. av 

rnhVUS, n-7^-7l/S, sec-7f;H, ter 

t-f^um. mnmmsm. 7x^/u, 7-7^/1- 

a»Snfc7x-/I^K»^7f-/Ustt. -CH 2 CH 2 
OH-C*$iiSa=5rk'*W4>ixl.. R 3 0- k LTim 

[0057] ±IBHKst (44) -CSiSixSflte**)* 
Tfc, TK-*3$ (4 5) T'^?ft&^tt*^3MtR$ 

[0058] 

Ht4 5] 
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R 1 — GH 3 - 




M (R 3 0*) m 



[0059] (5$ (45) 4", R'(i*#. 

5 omMWm. rti^ttiAnT-'y^ttiT/U 
a * x^ss^tir s jm l ~ 5 0 »DMt 

****SM\ R 3 «i> IWBRl-5 0<0ftft* 

ttsifcfm. i~5 0 c7)^bk«»Sr^-r . Hi 1 J*Lh*> 
iggt. ^4fclilCU:alS**U l+m{i4WTT' 

mwti-ai. mm. i-1-y* 

/k 2— J-7-^k 9-7yX'J/K 4-t'7x^k 
2 - t'7 x x/Wfc iftfspf . R 3 O" L-CJiffli 

fcffio * t WKffitt^l6l±»j|3W*# < #4 U >. 
[0060] JJE* (45) «tfCt>, M#. Li , N 
a.K. Be,Mg, Sr, Ba.Mn.Ni^u, 
Zn*^SlR$afct><0S:fflv%l.fcj5!HSE«tt<0linJi^* 
#7C#<i?4U\ iixA>W3*>, Li. Na. MgA ! 

[006 1 ] *^BB<0'J y^JSJS-ft^ttt LTfcL U 
f-^A [ ( .Xf-zl^xtfy&xf-yH , 
t-hU^A [ ( l— J-7f-;w) ^^;w*x*yex-f 
;H , [ < l -ty**) ****** 

*>«xf-/H , #y*A [ 

x*ylSx^H , 7/*5">Atx [ (2-^7^- 

;U) >f-;W*^*yBxf-^] . 'J* 1 ^ CO^VW* 

;u] , "CU'J^Atx [<y^w*x*>^xf-yu] , 

yfiyfx [<y->'^*x*yi!xf-;i/] . kv'Jiv* 
X-^yMi- M)«7A. V^v"7At*7v [^y*»*7, 

. -fb'J^ C (9-Tyxu^) 
/W) *-f-;U***yRx*>H > th'J'>A[4-tH 
[ 4 _t Fn*y<y^A-*7>*yi£xf-^] . -M-U 

HO . -hh'J^A [4-TS ycy-^ta^y^f 



>7At'x [7x-;i/*x*y®sx^H , SISt'T. [7 
xx;t/***yB8x^/H =5rfc** 5 ^f^ti€.. iii&o 
4>T\ 'Jf"7A [ ( l — *-7^/u) >f-;w*7.*yKx 
f-nO . -M-'J^a [ (l-^f-HO **-;Wsa*v 

xf-H-] . th'JW [^yyyU^x^yKxf-;!/] . 
■7^-/-)At'x [^y^';U*x*yifxf-;H . ^y 
y$7-by-7^ 7/*yWt'x 

[0062] *mnn&mz®m-m<?>m 
(46) T*sit6fl:^ ! iw»A>a«s*i6^*< 1 t>- 

[0063] 
Hfc4 6 ] 



>--0-(ch 2 )„-p-- 

JT OR 3 



M (R 4 0-) m 



[0064] ( (A ( 4 6 ) 4>, R 1 . R 2 (i*ft?ti» 
Atc#3R, j)ai8Ri~3 0<oiRflylc3MI*«1". R 

JiT/Ua* ^W***trl»a» 1 ~ 5 0^k7K*a5r 
RMi. **» K3R»l-5 0<OUMfc*aai. * 
* fc<i a ^ 4 tHZfi -^tf 
JRl~5 0WftflyWR«S:*-r. R'O-fcUMi 

ttija±^i», ■tto4fcutiJ*Lb«iatt*t. i+m 

{i4lilT"C2bl>. M{i(l+m)ffi«^a^f-'l"y^^'t<. n 

[0065] ^n<bcO+-C't . TIEHR3S (47) "C^ 

t*<ff4L^. 
[0066] 
[<fc4 7] 



P— 0" 




0C2H 
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[00 6 7] (3^(4 7)4', M»*ttnffi«OfcB;&?-tf 
y£IH\ ntil. 2, 3 4fctt4Sr*-T. ) 

[0068] ±Mtt (46) (47) O+Tfc. 

MA*. Li, Na, K . Be, Mg, Sr. Ba, M 
n. Ni, Cu. Zn*>&jSiR$*lfct©£fflV>6i:M 
«^^ffl±3WRA<**<*F*U\ L 

[0069] *ftW(0®%.cr> »J yff>&mm.&bb IX 
«. Df-^A [3.5-> ? -tert-7'f-;P-4-t Hodf-^ 
\yy'M>X*>lxf^] » ^hU^A [3,5->-'-t 
erl-7+/V-A- 1 Fn^S^y^/l'rtXtfyKxf- 
/!/] , th'JW [3,5->-'-tert-7"f-^-4-h h'n 
. [3,5-x-tert 
-7"f-^-4-t Ho^f ^yy>*X*yiif 
/W] . V^->"7At*X [3.5->''-tert-7>rt'-4- 

t'7. [3.5- v-tert-7"^;U-4-t Ho* >"<yS/;|/ 
*X*yIH . ^'J'JWt'X [3.5-x-tert-yf- 

a>f5At'^ [3,5-^'-tert-7'f-;U-4-t Ho^f 
^yj^Ptfxtfy&x?-;!'] . A'D^^h'x [3,5- 
v'-tert-7"f-;l/-4-h FD^-^<y-»*X*yi? 
7i^] . -ry^yh'X [3.5->>-tert-7"?-rt<-4 
-t Fo^<yy>*x*ylp:^-;w] . xy^r/Hi 
X [3,5-^'-tert-7'f-;l/-4-h b'D* ^O^W* 
X#y«x*;k] . iflt'X [3.5-S>-tert-7**^-4 

[3.5-->'-tert-7^-4-t Ko^<y^>*7. 

*y$xf-;i/] &k*W£>ftl>. •rft^+T, 'Jf- 
[3,5->-'-tert-7'f-;U-4-h h'odrx^y^Vl/ 
*X*y«x*-/U] . ^-hU^A [3.5-^-tert-y 
f-zl^-4-t Ko=*^yv/U*X*y|gxf7l/] , v 

>7 A t'X. [3,5- i/'-tert- ^f-^-4- 1 H 
j^yyvkfcxtfyggx^] #i<(:ffiU>. 
[0070] #&^<^<0llJ»$gJ±, V yitSWWT 
IV S x«7A«A»fcailRSft.*il«8r< t l>-m*%tsz t 

ti/ctt, tyr/PSx^Aig, x'r^sx>7Atfi s h 

'j r;u s x»> aji^t fc'^-ir* tit . 

[ o o 7 1 3 ±ie Lfc u yft-^flxor^ s Atao* 

[0072] *%0flwa-&ttJK$r«-tl. 'J y-fk-^ttW 



7^S->>ASt l/Ctt, TIE-fiS^ (48) T'fgSti 

[0073] 
HL4 8J 



R 1 ~(CH 2 )„-P— 0- A^O^ 



[0074] <(5«(48)4», R'am. mm 

{iltLh^m. nJ40ifcttlJjU:<^»5&aU. l+m 

[ 0 0 7 5 ] JbKORi k LTti. fiBUif. 7i-;K 
1— *-7f-;k 2—i-y-f-)V^ 9-7>XV)l, 4-h' 

'fyroe/H. n-7>;US. sec-/f;V 
i. te r t-yf-^S, ^WliflMtS. 7xx;|/ 
-f7f-;US. B^$n^7xx;wffi^7f-^S. 
-C H 2 C H 2 0 HT*Sii4S*if3&W4>*i6 . ±12 
c7)R 3 0-k L"t»i«itf, 7mttM4*>. 7/lay- 
YA^y. xT-uyfVaj-bJXy* T-tr-hJ 

[0076] *%BflO U Wt^l^r^S-^AiSk L 
Tti, ( 1 — ^7^) ;*^*x*ylp:f-^cDT;U 
S-«>At. ( 1 —j-y+Ar) *1-fV*x*yW)7iV 
S-^Aig. ( 2— fy^)V) x+tv-frx-fcyw.x.+ii' 
wrn-Sx^Ajg. <y^';i/*7,*yS?x^-;U(?)T^S 

^>7AJg. ^y^*X*yS«7/l/S-7A)S, (9 

-ry^U^) ^f-;^x*yi?x^«or^Sx>7i», 
4-h Ku^i^yy'/^xtfyigx^uoT/us 
^•>AJg, 2 f-;Kv iSiv-fcx-fc ymx- J h>i>co7>i> 
S-^ajs. 4-^oo<y>-';l-*x*yK7x^co 
r^s-^Ais. 4-rs/<y^*x*yK^f-^ 
cor^wS-^A^. 4-^ Ndfx'syx^x^yKx 
f-zUcOT^Sx^AtS. 7xXyU*x*y^xf-;l/<7)T 

)\,-~-<72>t&%b*tfmfbti&. ztibv>*x\ (l- 

->-7^) ^f-^X*yBgxf-;K7)T^S-^A^. 
<yi/)i>*x*, ym^ivnnv 5 x<7Atg*«t < fcjff 
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[0077] imwm\<r>mmmt, tie-je^ ( 4 



$(49) ?mix&ik-&m>t>mmti&'M%< t h 

[0078] 
Ht4 9 ] 



'-^}-(CH 2 ) n -P-a ] AI 3t (R 4 0-) m 
J OR 3 / 



[0079] ( (iU 4 9 ) <K R l , R^iX-fft** 
^«icl~3 0c7)^bk^S:*-r. R 

(±T;W3df ^/Wg£-£trg8St&l~~5 0<9#tfbl<*«Sr 

mt. R 4 ii. ^i^i~5 o<7)^k*#a. * 
m. i ~ 5 o com^mm^m- . i & i olwws. mti 



cornea-?, mt^mmi^a^^m^mmm 
[0080] itie><r)*X't>. Tfe-$st ( 5 o ) x-m 

[008 1 ] 
Hfc5 0] 



5=^ * I ), < 

H0-O~CH 2 -P— O- A! 3> (R 4 0') 



OR J 



[00 82] (Sit (50)+. R 3 (i, IScSiSU 
-5 0<^bk3l«, 7|<KS^^iT;U3^^a$r-& 
^^S^l~5 0c7)^bJ<#aS:^-r. R«tt. *S?^ 

^ig^i~5o«K-fbK#a. 7j<ss^/c<ir/i/3dfv- 

;^*^«i*^-^^^O^i(l~5 OOlKlbkS 
S£f<H\ l ti l &±cn>W®L. miiot tzli l W±tf>£&» 
Sr^L. l+mti3-C£>&. IKtt*§il»±v*o^v/M£ 

mm^^x^xhx\\ ) 

[00 83] ±Kc7)R3fcLT{i^]^«\ 
;U» S sec -7*?-yl^ ter t -7f-/l/g, *H<7) 

os&a. 7x-;us. i-7i-)i>m. wmtitzyx- 

ivm^^y^ivm. -CH 2 CH 2 OHt'^§it&a^i:' 
*W^.ixl>. ±§E<7>R< O- 1 bCfi^J^tt', 7KSt-fb*S5 
^y. T/un^-M^y. xf-i^y^y n^-M 

[0084] #f£Hf]<0 U y-fb-^tJ^T^ a A® L 
Tti. 3.5-v r -tert-7"^-4-hHndfx^Vv> 
y|2x^-;K07/U 5 AJg. 3,5- x-tert- 

7^ - 4 - 1 k o y : J)V-fc x * y i§^< j-iuco r 



1 

;U$x^AJg, 3,5-v-tert-7*f-;L—4-h 
K>iS/l>XZ*>m V7U\£{W)Tfr$-*?J>&* 3, 
5-> J -tert-7*f-/l'-4-t Kodf i^y i/;U*^*y 
K7xX;K07;l^5x»>AS, 3.5-x-tert-7>/l' 
-4-b HD^^yi/;l/*X*y^CD7^5x>>A^ 
&i:'rtWbilS. «r*i£>cW\ 3.5- v-tert-7* 
f-/U-4 - 1 v oJf £"<.y y Kxf-yi/^r^ 

$-<7iJS N 3.5-> ? -tert-7'f-/P-4-t Fndfi^ 

y v/P*x*y»*f-;UD7A'$ x«>A^fc < tiff* 
[00851 *»jrci±. 'J yft^t LTP-0H*S££ 

tmtiR^ttSii^v^ cKi^eoyy-fb-^KO+T-t, 
[ o o 8 6 ] ±ieu: y yi\Lism<?)*X'i> . 

[0087] *»Bfl<Ofi^«*ltffi«-tSP-0HtS^S^ 



Patent provided by Sughrue Miort, PLLC - http://www.sughrue.com 



(H5) )02-212833 (P2002-212833A) 



(51) X'mZtlZ>fc&fafrt>'M1RZixZ>'J>-ti:< 1 1>- 

[0088] 
[fc5 1] 

o 

rt 1 -(CH2) n -P— OH 
OR 2 

(as (5 1 ) R»ti?wR. mm-5o<7)miw<. 

fctiT 5 V»£-£tfli8g3& 1 ~5 0<O#(bK£S£« 
■f. R 2 ii. **. iWHRl-5 0o«flyi«a, *» 
St fciir/ua* isnsmz&tssmfli l - 5 o<o#tffc* 
mmmt, nlilJjLbaMR***-. ftft*«W±^ 
4f a^df ^;l^cofll^fl$jt^^mS^jS^ 7 x x;U^-)- 7 

/k 2— 77?-;k 4-t'7i^;K 

2 - t'7 x =.)V% XtfWfhtlh . -LIBOR 2 1 LTti 
**. x^-/t/g, 4 V 

7*nh';l/a. n-7*f-;US. sec-^f/^ ter 

w&ztiti7 x.-)Vgfr*y*ivm. -ch 2 ch 2 

O HT*8#l63M: IfW . 
[ 0 0 8 9 ] ±12 Ltz V yfcGW)*? t> . 5r#Sfil5t 

[00 9 0] *%BJcOP-OH^Sr^<tt-oW 

'J yte&ht LTt±. ( i -t7f-;i^) xi-iV*A 
tfyigxf-zk ( l -- f-7^-) 

x*yS?xf-;k. ^yy'/k*x*ylL ( 9-ryxU 
;W) ^fvl^XjfcviSxfvk 4-tYu*i/<yi/)V 
*x*y@gx^-/k 2-^f;Kyy;i'*x*ylif 
/k 4-?aD'<yy;l/*^*yl7x-iK 4-7$ 

^tfyKx^&fc^W&ftS. £*i$>«o>fr. (l 
— j-7f-/k> ;><^;t-<rtx*yKxf-/k ^yx/kfc** 

[009 1 ] *fc#$WrcE^Mi*#* U*'J y^-& 
flit LTUU P-0Hfe^Sr^< k t— 3#t*»JI<oy 

&WgAU >fc£Wt\t. Tm-f8& ( 5 2 ) T&Sfl 
[ft5 2] 




[0092] ((*(52)+. R 1 ', R 2 ti-£*vm*& 

it**, Ma»i^3o«>i)Mfc*aait«'t. r 
lir/wn 3//i<&&*o&xft i~5o nmiwmmz 

=Sfv/W^<0fl^gmJS^i 1 ^jS j; 5'7xx;l^^7^/^ 
[0093] dtl^+t't. TK-flW (53) X-m 

[0094] 
Hfc5 3] 



H0-O-CH 2 -P— OH 



[009 5] (it (5 3) <k R 3 ii. *3t &Sftl 
~5 0O^bK#ffi. *KS£A:(±7;k^y/l'S£^ 
ttD9aRl~5 0«iKflaK*ii^SW. £-ft*S»4^ 
d A.df y^l/^OiilBlM^^fiijS^^ x x;kW- 7 

[0096] ±IEc7)R3 fc LTttWitf . *3R. 

x*/ps, rotr;^s ^vrntvpa. n-7*f- 

sec -T^S, t e r t -7^-/1^ J|gi<0 
HilSSgS. 7x-;«> -f7f-/uS, WMZiitzy*- 

;Ug^7f-;WS, -CH,CH t OHt*SfL6»0rif 

[0097] P - O H&^fc^KK t «>-o* 

tlftfeW yfc&tob lX\t. 3,5-x-tert-7^ 
;U-4-t Ktt# ^<y^U*7.*ySx^, 3.5-^' 
-tert-7"^-;l/-4-t Fo^f ^y^';U*x*y®^ 

3,5-->'-tert-7>^-4-t Hodf^yy/P 
*X^yiS^ VTOtVk 3,5-~>'-tert-7*^-4- 
t FoJfy<>yWX*y|7x-ik 3,5-^-ter 
t _ 7f-;i/-4 - 1 k q i/^y y'/i/*x* y ®?r ^ ^ r 

3.5-^-tert-7*f- /l/-4-t HO=3f ^^x* 
*x*y^fAW^ixS. dix^>w4't\ 3,5-x 

-tert-7f-;U-4-h HD^fy^ y*;U*7.*yiSX 
f-yk 3,5-i/*-tert-7*^-4-h h'n^f y<yy';U 

[00 98] ffiu^yyft^ftkttu, ft^it (5 
4 ) Xhhh^irh V yfc-tsWmihtih . 
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[€5 4] 

R l -CH r P(=0) (OR 8 ) (OR 8 ) 

(« < 54) + . RW4IWHftl~4 9«ftflyk«*» 4 
7ttt*K«4fctt^nyyS4fcliT>U3*i^4fc 

R* , R 3 tt*h.<e*iai£fc:**. ^5g^C 1-50 *>flHfc* 

4fc. 3Sfc#4L<tt* fl£fc* (54) ^R',R 2 ,R 3 « 

[0099] iffifflztifflft l> >"ft^*OSfMPi*Bl 

[0 100] 
lft5 5] 



^-CH2-P-OC 2 H 5 



O 
II 



OC 2 H 5 



[0101] 
Hfc5 6] 




[0 102] 
HL5 7] 




CH 2 -P-OC 2 H 5 
OC 2 H 5 



CH 2 — P— OC 2 H 5 



OC 2 H5 



[0 103] 
Ht58] 




CH 2 — P—OC 2 H 5 
OG 2 H 5 



[0 104] 
HH5 9] 




[0105] 
Hk6 0] 




0 

H 2 — P — OC2H5 
OC 2 H 5 



O 
II 



-CH 2 — P— OC,H 3 
OC 2 H s 



[ 0 1 0 6 ] 4fc. *AfflicJav^ D XtettJi, 
[0107] Mmmm^mm-thmimt u> 

WPiV TKHR* (61) "C«S*i*fli£ 

[0 108] 

ute 1 ] 



(CH 2 )„-P— OR 4 
OR 8 



[0 1 093 (±E* ( 6 1 ) 4>, R 1 , R Wtl<?-':h 
s 1~30 *tfMbk*S£ 3H\ 

R3. RMi-tn-wuttiK**, ft3Hiti~5 0<ojwii 

7k®»4 fcttT^a^f 5^/l^SS:*tf 1 - 

v\ ) 

[0110] ±IBHR^ (61) O+T'i . TEHR* 
(62) Tmtihfcii®lfrL>miRZ1X?>'J>%< b fc- 

[0111] 
Ht6 2] 

V f 

HO— C^~~ CH2-P— OR 4 



OR J 



[0112] (±iS3K (62)+, R 3 , R 4 (i*fl-m 

»4 1 ** . k*» i~5o comwrnm . *r& 4 fc 
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mm^y x -^i-yi-^m^mmm^x-^x 
^>«tv^„ ) 

[0113] ±iaoR 3 , r 4 t ixamm . x 

^7x^S^-f7^/l^O^SlKS. -CH 2 CH 2 

o Hx-mz tihmtt ztmi t>tth . 

[0114] XftWcDftfeCDV -stt&mt IXH. 3.5 
- 1/- tert - y^-)V-\ - 1 H n^f- y 
^yM V7"nt;K 3.5-x-tert-7^-4-t Ho 
* ^yxW^*ySi^'- n-7>/K 3.5-^-ter 
t _y^. ;l/ _4-t Yv^^yVlVKXKvmi/*? 9 
ris)U. 3.5-v ; -tert-7*f-;l'-4-h Kndfv-^y^ 
yi^xtfyg^ x-^fc'*W^ni». £*t^4< 

T\ 3.5- >''-tert-7>rt'-4-t 
X*y®^^^T^/W. 3,5- i'' -tert- 7*^-4- 
t h'nJf^y v;U*x*y^->'7 x-;W { t < 

[0115] xmnsmsimm-t&mtfmt u> 

53']oy y-ffc^Wi, -(b^ (63), (ft6 4 ) 
Ht6 3 3 




CHj— 1 1— 



0C 2 H s 



[0 116] 

ute 4 ] 




[0117] *W%<r>V Wk£*$rffiBtt-&- kt J: 

[0118] ^Hflo'J y-fk^^ffifflMt trti, 

■■/ b(D*:fl>m~WlXO. 0001-0. 1^^%*^^ IX . 
0.005-0. OS^^t-S)!.^ fctfS U*. 'J f 

^^w^.Jnfi* { o.oooi^;w%*^c7)ii-&lcii^Jn^lR: 
frlfcffl $ftftv^£#£> 0 . 0. 1^ ;u%$rt3^.-c»-f 

Wfr&tf&O. ^(fijT^flfa.i. Tfl'S-Wcof 



[0119] V yft£ft£GM-l2:i\ T/U$-^Aft£ 

MZtt&mmtt&mxh^x , t^s-^a 

•^5r+^M^S1x?r^-rSSJKfc8sJDt I. i: W 0 

t&ztimmx'h&. 

[0120] *fHBfc ititf. ±a<0^g(0^^ffijS2r 
*ti 'J yfls^fcwttfflfc J: 0 . &££tt<0<RT. fife 

Lx<7>mi&w&x'h-w%*mmk$: : fr* 

yi^oy yKxxr^^nLTt^D^lltfjl.&ft 

^m&i*coffiBTi£#^7y^yft^ 

», xx-fb-^ft. y;i^x?Aft£fe^&ll£-t;Ky 

^fcffia+&*rlWiB*>4>ivSrV*. 
[0121] ±^coM««i. T;W* U&BL T/k& 'J ± 
®&S. t»L<tt£*ifc<ofc^***l/CvvfrirV{>tf> 
•C&fciktfffiU^. itz-UX\ *mi£&^XT 

ius. a t l < \t*m&Mzni-x>y%L<»T)Vi] y 

[0122] T;l-5 -^A^UtT/^ UABft^fll 

xj4t;w* v±m&mfc$mmi}nix+tt%fmm®. 
ttt&tMbth&miwnx'bi. trtphMs/m 

«Mb^**aami-6«^, -ewttfflfiwi (^%) ti> 

^Uxxr^STflSfiK-r^^y^^'^iSJ 1 -- » 
yl«K«LT. 1 x 1 O-HXhO . 1 t^jftStT-** 
it*WSU<. ct>)iT^U<{i5x l 0- 6 ~0. 0 5 
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*)\s%X'b*). zt>£mt<m XI 0-5-0. 03 

^%x'h*).mzmi<n. 1x1 o- 5 -o. oi 

&.zit&zt%<. mmm^mi^t^mx'h 
■ftjoii^st^s^^m-r^.. m^i x i o-«* 

[0123] *%BBtCfcV^T^5-^At L<<i-e« 

#*«teR-r*7Jk& y&s. 7^# y ±®&mi: lt 

(4. Li, Na, K. Rb, Cs, Be, Mg, Ca, 
Sr. BafrbMiR2tl&'J'"t(:<ki> imX'$>tZk& 
#* L < , T)Vi] 'J > I- ^-cTMk^Wfflffl** X 0 

mzLi. Na, K«ttffl*»»4UV\ 7/l-#y& 

im, me*y». bsl m&t'v 
®ftnzffim#)\'#>ffl&. r? vim. xtwivmts: 

s/*;i/^yi«tt. im. y y®. *x*>- 

§l vm. jut***, mm. Mwrnzk-omm 
m. -fy ?vvx)v*vw%z<nmmz.>\'*ym&. ? 

-TuX^i/. iso-7Wy, n-Vh^'y. t 
e r t -7h*i'D:t&TA'3**M h\ T**)VT*. 

rtBMtftfctfWf&fi*. vltL^cOT^y^m. T 
/Mr y ±S&JR£ fctt**i 4> coit^sco o h . *Mft»l 
^<0T;U*ytt<0^^t)OSrfflv^*^. dix^Jixf- 
i^y^y a-jW^S/sh-jHb L<tt7/l'3-A#«* 

%tt%<%&tt t>K, fi-^t^yxxfyKi^feL 

s. fSot, #3£0>W/My£JK££t4*ft^k£ 
ftft&vKir^ y±^*afctt*fi&0rtfc£tti: I 
TtBS&i^te;, 7/M 'JfcJK*>l>v^i7/V;& y 



t8x/P*y&J£, «lMSBt£. ^-Ht^, *J4l>' 
RflSftT**. infeW+TtSfet. HOft^JS* 
A^ « $ &cr>Wl&fr to.T)Vij y 4 1 m±t;u 

^y±^a^s*fli)»m*^^^Km, ti£»Kfio 

[0124] *»*tcttffl1- ftjK'Jx^-f /HMJSSgtt 

^7*-? (ts) jftSTE* ( i ) *mr?t zttfm 

( 1 ) TS<0. 30 

tztzL. TS(iHW^®( [IV] i )tim0. 6 5 
d 1 /gWPET 1 gZtfyZl&miZXtl 1 3 O'Cf 

1 2^HSK3Sia*L^^ ^SGlgS#HmTT'3 0 0 

V] f ) iph. ®3Mz£r)fr'g.$timmX'foZ>. ft 

yiz&Wil. ffl±k%.fmxi5®V±®<0&Lt:mz 
100Torrt««ta KfflR^S A U"C Uztt 

mx'hh. 

TS = 0. 245 { [IV] f ->•" - [ I V] i 

-1.47 ) 

TStt. 0. 25&.TX'f>Z>c\bij t X*)mi<. 0. 

2 o jiiTT'S) h z. k &mzm u\ttz. *mu,z& 
ffl-rs^yxxx/ui. «awt3c«tt/"«9^-^ (to 

S ) j&sTiEs*; ( 2 ) Sfflfc-Ti t 

(2) TOS<0. 1 0 

±ie^4>. to smmm&uz i v*^o . 6 5 d 0 
•c-c- 1 2\%mnmm uzhoo. 3 g s-^^^iiWMf 

tAh-7 0'CTl 2^Hl/g^PETUv : yf-.y7S: 

»a»»tr 20^7 lt 1 3%m. 

ttLfctt, S/y*y;PT««lLfc3f«TC2 3 0X:. 1 

TOS = 0. 245 ( [ I V] f 1 '-"-[IV] i 
-1.47 ) 

[ I V] i is XX/ [IV] f 1 litftfftMUUm 

fcMtt«tto 1 v (d i/g) >- y *y^T 

«L^^TTUn^^^t LT(i. «itf. ->y 
^> 1 Vl/&Ait^^'g^*'7X^^1 ; ±a5(c^L, 12 

muz^TxiMj&t&iimtfmKX'Z &. to s<*, 

J;OSftU<(i:0. 0 9J2AT. Sfet#iL<tt0. 0 

8«t-cs>4. *%mzmmhxv^T>v 

14. BJ0**l»tt^7^-^ ( h s > *qFie^ ( 3 > £ 

(3) HS<0. 1 0 

(HSJiifflBa^LTfttiliilflTteS^WO. 65 d 
l/g(^f): [IV] i ) COPETCOf- yrS:^ 
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mn ••/ s/ajar**** l-o 3 o-c-e 1 
2waaea6«tfc!i. 1 s&m. 1 0 om 1 

tct'-rt-fcAft. afBURt LT 1 3 OTHcflnfh JdE 
Lfe*ttTK6B*BHItfL«:aW)ll««i* ( [IV] f 

2) *>^>, aswcj: 9ft**ftMMrc»*. 

HS = 0. 245 { [IV] f 2 - 1 - 47 - [IV] i 

-1.47 } ) 

H s*)WfcfcttJ8f * t'-* -tt. K^T;^ 'J OjgtB 

^m^'-A-nmrnti^. hsuo. 0 9t* 

Mt. ^'Jl^fWll^-^I (Haze) #TfE 

* (4 ) mti-t^tmtLw 

(4 ) Haz e<3. 0 (%) 
JJBS+; Hazett»M«-&UfcH*ttB6& { »0. 6 
5d 1 /g^'JxfUyfl/7?V-b (PET) U 

y>f 'vr^p-?oD7i y-^/ 1 , 1, 2, 2- 
7h??oax*y«)3/iate*» (fiftJt) £*» 
LT8g/l 0 0m lWSKRfcU ^-X*-**Jfl^ 
-C$l£L/dI£^t. Haze^iillt -feA^l cm 
<D-fe^£ffifflU ±ffi»»*^Wt-rflUEL!t. Haz 
eti, £*)mi<U2. OOT. Sfcfcff*L<H 
1. OJaTCfc*. TS, TOS, H 

S, Haze*«B£**fcJ6fcfltft**PET^y'*- 

•y7*tf>»ttfcUCtt. tSUtf, £Stt3mnu E@ti2 

rwmt* &&mz* h mmtm<otifmwj:i>e> 

^mM&viX¥W^±.xmLUz^ tiy-MM 
tzmztiz. mo&ftnm. v=jy^-yrmm 
±, isft(tt i & eftJiS* btvrmfc* tx-bz. 
t,7-$mm\'i?yi--y7°Mt-fflt*fy& 

m^mzm^hv'jy^-yrm^t lt«. uutf. 



[0125] 3A/WMfc&*li*flBtt*>6gaW>fi£ 
4. *»EfcJ:fttfftfcft6#yx*?'H'^*i. fetffl 

coj; 0 Z'j&xma&x&mmmnmx-K^i; 0 % 

mumzXMttt&Ztlzkr). Hbtl&XVxXf'fr 

[0126] a^nfc**ifc ixmizmfete*^ 

ifrftZJA/PK 3A;H*T-tef-/U7-feM— K t7f 

[0127] a^bte^WSSfttfttt. *»WH»fe 
ft 5 # 'J v-K*f bT r/V 5 x*7 AM? fc 3 Art- MS? 
oy&%W5 0 p p mJilTA»o. 3A';PMI^{4 1 0 p P 
msKSk^&^k^ffiUV J:9»*L<ttTA'5x 
*7J±W?-k 3A/W MEW£tb6M 0 p P m&T*^ 
3AiH>Rfli8 p p mOT. $ M::$Fi L < HT)V 5 
x^AS-T-t 3A*;U YWf-nStWZ 5 p p mWT*> 

3^"/UhJS : P(i;5ppmlilTT'S.I). ^Ux^-r;P 
c^l^^tt^* 1 ^, T;W5X'?AM ; Pi:3y^Mi^ 
0>&i\tf5 0 p p mi l 9^j'- : 5:V^^ k , 3A> MEW 1 

o p p m&Tx-h&z tmt ttz. -\rft%fm 

8Stt*#t6fc»CJ4, T/USx^AJK^i: 3y^hM 
iV>&ftta { 0 . 0 1 PPmiO#V^i:*W*L.V\ 
[0128] *% H >1tfcltl»^ , J X*r/H»t«<OS&itfc 
fflv^ftS^Uxxr^fi^ftJis «kLT*f60ylw 
^>jx^r/Ufi-&l!^*fflv^jSJ^M4(«*4«9IWX8 

mth^t. rV7^;Hekxf-uy^U3-;l'i:co 
xxfyWtS. fflB£f*m tL<!4. f^7^ 
f-;i/^r noyf v 7 ^ ^cor;^ /vxxf- x 

m%^h1i&<n^i^<ttmX'i>'noZ-ttfX'%h. £ 

fz. m^commte. ®%£X'$>^xi>. matx-h^x 

[0129] *«BH<!0j!aB4, S'&RJE'O^^^-f 
T>\s^&&£V*XT)Vl®&fcl>zhtM%&Z : tit 
h. Mt&. TV79)V&i?**f-)V*(:Z<?> : J1i)VXy1& 

^tt^ffir n Mt^i)^k'coxX7 : -/U$M4^«01? : i£Ttl7 
fcftStf, dftfcO«MIKfti.-C. t>L<(iift4>«» 
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tc J: o T t ;K'J x^t/H»MI *WtKj8 tfc* 'J xxr 

[0130] *%Hfl^>*-^t^t±» a-^RiB^ffis^a 

Ifgt-RJiB^^asjDl- & .1 k #T-£ § . mtli xxrMb 
ill* 6. r^S-^A^rV^t-tcoft^rtifflB^ 

[01313 *wj\<nmtemt<nw$xrtm$. wsm. 

^ U a -^4 \Z<hW&>* 5 U -tt t> L < tt*»H£TW 
x y -iWMt^ft 1 1 < (i U t s-^ 

[0132] #»»«£*H»i, ry^yit^m. 

[0133] JtrtfU ryft^MI: LT(ifi^-L 

T*#4>ftl>tf yxxr/UKttbTTyf-tyJS^k LT 

OT^fiTi»tSC:kT';&l>. 7yfty<0tti5: 

0. ^'Jx^r;Kc^-f^Stt^m-ri>^»*L 

[0 134] Wyft&fot LX\iM&LXftt>tih-X 
|J v-fctf LT l0ppmmT<7)lcHT-»1-^W*^T^t' 
fti. J:0»4L<tt5ppnl3lT. 3fc£#4b<l42w» 

WTfoftT-^iirt-SifCibS. -f-^y^asflnfts-iopp 

[0135] y/WV-^A-ft^ftk LT&fl^LT^ 
flSsK 'J xxf /W+fc^l^x^ AJK^k fCZOpwBL 



TcOftTififlirt S i k a*»Ttrc& & . J: 9 » 4 L < <ilO 
PPiiiBlT<?)MT«J[rri.CkT'$)l). >-';l--7x>>A^ 
Jpft^20ppmJ: 0^<-ri.k3Xh Wc^H k *4 fcft 

[0136] *»>B<oa'6«a*fflv^T!jf y x^-y-^s 
m^&Rfctt* Ty^yik&yn. i-?yit&\fa-?- 
v&it&fa. xxit-sm imxte2m&±t$imx'% 
*. 

[0137] WJT'ffl^A>fLST>'f-t>'fti'&tl. f- 

[0138] Uttwtii, ry^yfb^k ucii, 
3Ht7yfty. s^tryf-^y. it^ry^ 
y. ryf-^y^'J 3 Fftk'aw^iv -i*if> 
(DoH^MitTyttytfm L^. 

[0 139] f-^yft-t«ktTttrh5-n- 

■f h^-n-Xf-Zl'f-^-K tYJAV-flDV** 
*-K fN5-te r t -Xf-/H-?*- K f"h5 

K #Kf-^y^W^>ix, C:it^^*>rh7-n 
- 7* h i/f-^ *- h . 
[0140] ^LX¥)V7~^M\L^t ixii-mt 
^■7-^^. Htg-ft.y^v^^A^rk>'*{f^ix. I 

[ 0 1 4 1 ] AXitiStylt LXit. is7*)VXX 

F, Mi ^ V Xf-;WXXTf T- y'7i xyu 
XX^'^^U-h, tyXf-;^XhU^D7^ K, v 
Xf-;l/XX^;U7r-^ i^Vf-zl/t Ho^j/XXjT^ 
-t-f K s yf-^x^yyyS?, x^/i-x^y/yK^k' 

[0142] ^tf^ijixfyl'tll i/UlVif. 

ym^ti^m/n^ymaxx/zix^x.xTJViM. 

[0143] j^;u#y&k Lt(i, voygs, 
3^^K, Tvh-yBS. y^, 

'jyi, r-fe'7-^y^s -fe^'^y®, r^y^^y 

1,3-y^ox^y 
j^yUtfyffiL l , 3->-^o'<y^yy'^;i/*'yl§. 
l^-^^o^Jf-^y^/^yi?, 1 . 3-v-^o^ 
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7?/hl Tvyf'V®. 5- (r^'j^s) x/p* 

-<V7?/HL -/'7i-y|, 1.3— Wi] 
ivxvm. i.A-l-yfisyi/tifrX-sW.. 1.5— t 

7^L-y^^>K. 2,6-t7^1/yyW>' 
$L 2.7-^7^W-y^/l^-Ky^, 4. 4' -b'7 

xX/i^/i/tfylL 4. 4' -h'7x-^x;i/*yy 
tiivKv®, a. A' -t'7i-/n-f/i'>'^;i'iKy 
1 ,2-b'x (71^) x^y-p,p' 

/UMxl8gft* i W<c>:fl*>. 
[0 144] ClilkOi^l'*yi&9o*>^l-'7?A'BS 

fcitz-f 7 ? u y i^/utfy&fc < 2 , 6-i- 7 ? 1^ 

[0145] z.nhis*))vx>mtM<r)%mt)>i'Xvw. 
tlx. x^yh'j^/^yK. rn^yhVttvtfy 
|g, jr?yTY7*])VX>W.. tn^ D ••/ FIL MM 
U-yML FlM^ylL 3. 4, 3' , 4' -b'7x 
x^F^A-tfylL fcitfClix^xx-T/WMtt 

1 0 1 4 6 ] ^'J 3-/1- i: LT(ix^-l/y/'J 3-/K 

i, 2-7-otuy/'J3-;k l, 3-7-utwy/ 
^'xf-i^y/U 3-;K hUx^u-y^U 

3- /k 1, 2-7'fl/y^ l j3-;K K 3-7*?-U 
y^'jn-zk 2, 3-7*f-U-y/U3-^, 1,4- 

7 , f-^y/ , J3-;w. is 5-^y^y^-^. 

^yf-/k/'.J3-/k 1.6— N^tTS'S'*- /k 1. 
s^sf— /K l,4-y?o^tyy'/)--/k 1,2-1/ 

?o^Mf yx^^/-;k l , 3-v?n^=SMJ-yv 
*9 l,4-y?nMtyy^^/-/k 1. 

4- v^D^-ty->'x^y-;i/. 1.10— f^^^- 
l/y/'j3-)K 1, 1 2-Kr#y>'';t-;k ^'Jx 
-?-ixy^U3-;p. tKU MM*uy/'J3-;k 
fh^^fl/V/'J^ £: lefl« ixS mm?") 
3-/1/. hFndfyy, 4. 4' -y't Fn^vb'X7 
i/-;k 1,4-b'X (/3-bFn*xXF W< 
y -fe'y, 1 ,4-b'X (/3-b Fo^xF^i^x- 
;U) TJUtfy. b'X (p-b F'odfv-7x-/l/) x-f 
/k b"X ( P -b Vu*i/7s.->V) X)V-fry, t'X 

( p-b h'n*i/7i-/U) ;*?y. 1. 2-b'X (p 
-b FtJJf i/7xX/l/) x?y, b'X7x7-/l<"A. f 

x7x/-/k:. 2,5— ^-7^i^yx'3i--^, iix^> 



co^U 3-;Wcxf-i/yjfdf i/F*^ i WnL7t7'U 3- 

[0 147] ^ti^co^'l)a-;i/(7)3*>xf-uy/'j3 
-/k 1. 3-7ot P-y^'J3-;p, l, 4-7*^1/ 
y^ys-zk l ,4-^^o^-9-y>-V^7-;U* { 

[0 148] Clti<i>^''j3-;H^J't.^fliT^3-/Ui: 
LT, FU^o-zi^y, h'j^^o-/i/x^y. 
F'Jjrf-J-o-.rt'To/N'y, ^y^xux'j F-/k 9") 
b o-/k A.df -if y F U :*-/Uft i>W htih . 

[ 0 1 4 9 ] b Hodrv-^^yKfc IXlt. ?L1L 9 
xygL 'jym th'n^ySl, 3-bF 

a*v"i&gL p-bFndri/£,|.#lL P- ( 2-b 

F'odfyxF*^) 36E#§L 4-bFo^i'i^n^ 
**ryi])VXyW. ttdtzti^nxzTfrBf&'mm 

[0 1 50] Sftxxx/l'fc LTfct s-A7D7?h 
y, ^-7o«7? hy. /3-^f-;u-yS-7°of^-7^ 
hy s 5-A*i/n5?hy. /ya'JK 77f-F&fc' 

[0151] ^«*;^yKtU<{ibFa^i/^;l"-K 
yggcoxxr/l«ttI?8£ftfc lX\i. ZtibOTiU* 
/l/XXr/k S^D7^ F, m&mfeZtf^fhti 

[0 1 523 im^X'm^htlh^)XXTMtifzh 

i>L<iti-7?uyi;ti)itfyMttzizz<7)xzT>\j& 
jtzmmfox'h i.tciyv^ -ivtitititriv* u y 

-)VX'h hXV XXT/t<-## & I V ^ . 
[0153] ±tz&M&WT\'y?fr®&WtZcoz- 

tziitcox.xTjm&m&mtbX'fo&xvz.xTfrt 

«u ^fi£^WLTrl/7^;l/gS*7t:(i-?-^xxr^ 
7-7 9 u y ^;i/^y®E* /it«<oxx 

%WJ:^•t•i.^Uxxf/^•C'^) , ), $fet#*t<«i 

[ o i 5 4 ] ±£ § 7 v 3 -/i^a^*<r/^ i^y^'J 3 

-^•C'ft&JK'Jxxr^fcti. ^^'J 
80 ; e;l/%W±^-rs^ , Jxxr/i/TS)0. S^fcff* 

x-wor/^uyyva-Mi. ^=mMzmmw?m 

Mffim*1$A,X'^Xi>&\ 
[0 1 5 5] #%fflX'ft^btl&1-7 fuyi/tfrXy 
»4fctt*«?5xxT;W»«tt««*i:UT{i. 1.3- 
-f7^i/yj/*^*'yiS, i .4— f- 7;i'yy*i^ 
yss. 1,5— f 7^uyv^KyiS, 2.6— f 7^ 
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[oi 5 6]*ffitvm^hti&Tii*i'yy , j3-A' 
tlx it. xf-uy^Ua-A'. l. 2-7oei/y/ 
'J 1 „ 3-rneuy^U3-;k 1,2-7* 
f-i^y^ya-Jk l. 2, 
S-rf-l^-y/'Ja-zk l^-rf-wy^ya- 
/k 1, S-'O^y^Jfr-Jk *^yf^/'J3- 
/k 1.6-^-fyx^-- /k 1,2-^^o^df-t 
yi/tf-zk /k 1.4- 

x^n^df^y^-zk l,2-v-?a^3f-9-yv^ 
?/-/k l,3-i'?n^ E .'9-y>*.x?y-/k 1.4 
-ix^D^-y-y^^y-zk 1,4— s/^n^f-t 
ys/x*y-/k i,io-f^fu>/^-/k 

[0157] *I»iJXAf;H: LTttsKUxf-U 
y^^wyrU7^^-h) . #yxf-u-y^7:?u 

oh#vxi-\sy?\/yfi'-v&£Vz<?>#&&ftti t 

[0 l 5 8] *JMB(c*it*>Kyx^'7 l rt^)H* 
tt*tt0. 4-1. 2dl/gtW:i:* i jiftL<, 
0 . 4 d 1 /g*)lt1i--K'J iXf/HI*): LfctSO 
9tt)(cXlt*. iBKl- 2d l/gj&Mi&sKU^-t 

rk40ff*L< 3 SrV\ J: 9#£L<te, 0. 4-0. 
8dl/g, 3$>C#*L<H:0. 4-0. 7dl/g 

[0159] *3ttyn#OxZTA'iaMM0>t<*j:< k 

tiO fEfrf & - fc 9 . tt* ■ 3i#* 2 Xf 

S . $ h C . ±ia^*J4^=5r < k fc 2 Sia±w»fett 

t ^s6«»5Sr fttttlt^ ^>flWc* n*C v»i3Utt*s . § 

h te&mMm&x-h hztmtK. i e#*ffi 
s. 

[0 160] 

TRW***. tt iOCfife^lSMtlR 

[01613 UT. *%BflT'fflv^cffpffl^ri£$rWTl"7n 
t. 

CM**) 



DiWMdv) 

,-KUxy.x;W5-7i/-^/l . 1, 2. 2-fh7? 

L, ffig3 OrtrttlJg Ufc. 

[0 162] 2) IS3RJBtt/t9y-^ (TS) 
jfflBSI^Lfc I VjMBO . 6 5 d 1 /g (SBtttlKft : 

[IV]i ) c^PETl^'y^-xTl g£#7*|JI&'i 
tA*U 3 0-CT'l 2l»3QK^ttL^tt. SfSISfflm 
TT'3 0 0'ClCT 2^l8HgMl4J9B(C«B« Lfc«*> I V 

mmmrn •, i v] f2 ) *><k TiEH«**fflv^* 

8#4 9 7H1 9 9 030 
TS=0. 245 { [IV],fi.» - [IV]; 
> . 

[ 0 1 6 3 ] 3 ) JRKftgfJgtt/^^-^ ( TO S ) 
j§Sfcfi£Lrt:I ViWtoO. 6 5d 1/gOPETWy 
^■y7*5:^a^m*l 3 0-CT'l 2B$f3»(S«flit^(> 
00. 3g£#7Xf*§^~;Ul7 0'CT'l 2^0*^ 

Ud£, v'J^ y>vemkiK28.TX' 2 3 ox:, 

1 5^®jD^Lfe^c0I Vfrfe, xEUrTSkPltT 
ElWslCifflv^***:. fc*5U [IV] j tiXlf 
[IV]„ tt^ftWASKlKim k MMKHiaW) I v 
(d l/g) iftt. 

TOS = 0. 245 { [IV] fl ■'•«-[IV] i 
- 1 - 47 I . 

[oi64]4) mumm&>*y*-? < h s > 

SiJS^LT#^il^ilWttS* { ^0 . 6 5 d 1 / g 

(tOftffir: [iv]i ) coPET\s : yyj--/7Zif;mz 
•fcOfcaERfcU **>lg*ttf*10 0ml fc&fctf- 
ti-izxti. &WIMZIX 1 3 CCtdinSL jWEUrffc 
ttTfce^BHWFL/i. KBia<OPETtov^T I Vfc 
SBEU ( [IV] f2 ) , HT^CfcJ: 9Wfln*#«tt^ 

(HS) $r«a6^„ 
HS = 0. 245 { [ I V] „-»•« - [IV]; 
-1.47 } 

[0 16 5] 5) *7-f^bi^W-^- (A 
b) 

JfflM£LTtS«lfcIV#»0. 6 5dl/g£?)PE 
T^vyf--y7'?:EV\ feUfh (ft) SS) * 

tyZPETemtLMzftlXTyi-^y&Tt IX 

0. 05mo l%&fflLTfi£L*:PET<7)bffi£3l^ 

[0 1 663 6) ?S?g^-Xffi (Haze) 
JSHS^UfclVjWftO. 65d l/g<0PETl/y'y 
f7 7 , ip-?OU7i/-/l'/l, 1. 2, 2-fF 

8 g/ 1 0 0 m 1 commt I . B*«fe338tt^ajH 

SH-NDH20 0 0$-ffl^T^ST')i^t^. 

{4J I SffifeJ I S-K7 1 O5(Cfi!<0- *A4lcm 
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co-t/nm^x. mmcomumm. ( d f > t^Mag 

i&ft (TT) £»£U tm* 

Haze (%) = (DF/TT) XI 00 

iOHaze (%) 

[oi67]7) turn, umaxi/m^mm. 
twos, 

tz. 

o : ^mmm^&^m 

X : 4S^T 

10 16 818) m&<mmk%.. mwm 

Ocm, ?n^7 FXt?-K20 0mm/4HrC. ffi 

[0 16 9] 9) tmieontztettlWMm (sh 

D) 

£-f$S*4fc:i/3 3 (/5Vfyf7?X) c7)?taSr 
Wt. -e^JSSLO (mm) &v>T±feffi 

s.m*)m* KstseaMafcA^itaaRi 6 o-c-t-3 
o»n»ait6. tmm&i. ssi/33 (^a 

/r^r-y^X) 0>ffia£&H"C Ll (mm) 

zmmtz. ±ibli . L2 *»*icft*u sawuoi 
f (shd) ijnurs. wmt5Wrfr\ 

SHD (%) = ( LO -Ll ) /LO X 1 00 

[0170] (mw\\ ) tmmmowmt-?- 

fflgrr U 7 t xf-u- y 7 y 3 fcfto 
TiB§Lfch'X ( 2-t b'ndfxXf-yP) fV7^1/- 
Hfc.t^'Jd'v-oiS^fcWLs MSS^MMt LT 
r;l^$xr>A7-bf-;l/T-bh^— b<02. 5 g/ 1 tf>X 
f-l/ y x"J a-JMSMSr* 'J xxf/^«^l:« L 
•Cr;U5x»7AS^t LT0. 015mol%J:7i- 
/|x*X*yl?:/;><f-/k01 Og/lWCfl/y/'J^- 

LT0. 03mol%. fc.fctfI«y?-?iOJ<*l»5 
0g/ l wx^uy^'j3-;i/jg«SK«#t»LTy 
^"/-AJg^fcLTO. 02 5mo 1%Jd£T. S*#H 
SITWEKT2 4 5'CT'l 0$HB»#Lfc. <KWT5 0 
ftHfcgLT 2 7 5X^-C#iILooRJSRtf>jEj£tfc 
*£TffT13. 3Pa (0. lTorr) i: LT$£> 
t2 7 5°C. 13. 3Pat'fi^RJS2rff-o3t. 
[0171] XV ZLWyy-l'? fV-WWWO . 
6 5 d 1 /gfciiJjgtS*T£gU:fi-&»Sa ( A P ) 

1 0 1 7 2 ] 4fc . ±.mW^^ZX%hMz I Vtf 



0. 65d l/gO*-yxf-Uyf-^7^P-hSr^ 

t:«otf -y 7Mk Lit. :(0PETi/-/'yf7 rsrfflv > 

Tj8Mifflifc&lTV^«Sc5ett^7^-^ ITS) 
tz. TSJiO. 18T'* 1 ), «BRjaB«#T*-9fc. 
[0173] mfrvrfcLlzPETWsV-kltfflzm. 

(TOS) TOStiO. 0 7T'* 

UMkSffittn t wi/t t, w* o . 

[0 174] WEf-yrftLfcPETUi/ySffl 

fc. RttfcWiE^ -y rft L/i PE Tlx i/y Srfflv vCSS fK 
'v-Xffi (Haze) ZlRtbtz. HazeliO. IT* 

[0175] ®WM£X'i%hiitzPETl'i?yj->vyt: 

tisttk* mim&mtzm l . as o . 2 a m m 

y 7 4 X£ 1 8fflWTt*tt*PA*»fe 2 8 8°CT'tta5§ 
sH yy^f*. 3000m/» 

mn-^-SO'C. -fe-y bia^l 5 0°CT'l . 6 
5fgfcji#LT3 0T^T-yx , X, 1 87 -r 7*y f-O 
#yxx-r/l«fli***3fc. Sff*0§^it«fi6%T' 
*ofc. -*^*tLT^o-5-8 0°C. t-b-te 
•y h L^^T 1 . 6 5 fgfcMW LT 3 0 r i^tt y ? X . 
1 8 7 * 9 X y 'J xxf;^**Hfc . 

^mm»\±2o%xhr,tz. znzticD&zmwii 

5 0 0m/m i nT'-f y^lx-X?I^5rffV^, 6 0t'ix 

tz. mi$*imm'?mmmi4mz&nx'*>D. s 

[0 176] (HStM2)a«^««i:LTr^SX'> 
A7-bf;P7tM- hc7)2. 5g/l«Xf-lxy^y 
3 * y xx x^+<Oi!^t« L X TlV 5 x 

^AH^tLTO. 0 1 5mo 1 %&klMW.^}VY 

(II) H*S*5 0g/lOX?-lxy^y3-;l^$£ 
K^t^LTn^^MS^tLTO. 0 0 5mol% 

<6«tt. «IH?aj«fcffil&L. ?LS0. 18mm«D^ 
y 7 -f X£ 1 8flffrt6«i*PA*»fe 2 9 O'CT'ttajS 
■fr. ^'JV/i. 3000m/» 

^o-5-8 0*C, h-htvhL^tl. 5 
5fSCJS(*LT2 0r>-Tyx , X. 187-f7><yh^ 
*ryxxr^®#^^#^. R#yxx?A*#** 1 
9 0'cco^iih-^-tyxy>-3y^-f ao. 0 6 

#t'>f-y n'- 7 -f - F * 5 0 % t'fflia $ , ^^ffiOB 

utciittw i <os*k gi y 9 v-xwmaaz 
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waaittu^aciiiffffcD. aaw*«ttfca#T*o 

[0 177] (XJtM3) fiiS^Ms&fcLTT;^-'* 

^J*Wrf-t LTO . Olmo lXfcitfBKyf-^r. 
*Wft5 o g / 1 <7)xf-u-y^»j a-A-SSfclftiMW: 
*tl,X V+VMJEfrb LXO. lmo 1 %JniTl 

Hitf)T&->fc. 

[01783 amm 1 > ntssfc i/c, niwbryf-* 

LX 0 . 0 5 m o 1 %lz%&£ o UfcJSWi 
WIMlkRWK>ltf|!tffo3fc. APli6 5#, TSli 
0.2 2, TOStiO. 0 1T$>9. i<tfe«*ttfcO 
vvcUflHxfcfcOT&ofc. #fenfejK'Jx^r 
A*IHIM 1 fc HtttigMtt* UAi*>*Wi& J: tfE 

[0 1 793 lt«Wlwf-vrfl;LfcPETi/^ 
y*JBlvta?-b*fc*»fc. tf9-bfBil. IT 
3^Wl~3tf);&5-b(Ifcitl,Ab<4. 0 

[0 1803 
[*1] 
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[0 1 8 1 3 4fc. fi^WEt LTTE*>'J y-fc&ft 

[01823 
Ht6 5) 



0 
II 



HO"4^" CH 2*"f"" OH 



[0 1 833 U yft^ttAOflUt^ttTIESok is 0 . 

[01843 

HL6 6 3 
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[0 18 5] ( U yil^<n7)V*-VJ±&<7)%m\) 
0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylphosphon 
ateCOr^S-^Atg (T7PS«A) 

[0 186] l.Sodium(0-ethyl 3,5-di-tert-butyl-4-h 
ydroxybenzy 1 phosphonate) COS $c 
50Wclrtb'thU^A7Kj8JK6.5g (84mmol) b*9J- 
Ira! CO?g^Jg+Cdi ethyl (3,5-di-tert-butyl-4-h 
ydroxybenzy 1) phosphonate 5g (14nunol) J— )V 

tz. Rim. &j&u£mz)%mL%tfbWMm.33z a 

dium(0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylpho 
sphonate) £3.4g (69%) flfc. 



H£ : 294-302°C 

l H-NMR(DMS0, S) : 1.078(3H. t, J=7Hz), 1.354 (18H. 
s), 2.711 (2H, d), 3.724(2H, m. J=7Hz), 6.626UH, 
s), 6.9665(2H, s) 

7U*##T (*73 Wmmm ) : Na 6. 36%(6.56%) , P 
9.182(8.84%) 

[0187] 2.0-ethyl 3,5-di-tert-butyl-4-hydroxy 
benzylphosphonate?)7/l/$— *>A& (T/US^A) <T>^ 

^iSTl«#TcOSodiuDi(0-ethyl 3, 5-di-tert-butyl-4- 
hydroxybenzy I phosphonate) Ig (2.8mmol) C0?(Q§?&7.5 
ml [zmW.T)V 5 A9/|oWfe 364mg (0.97mmol) c7)tK 
jKBBnl&SSTUfc. 3B»RHH¥tt. tfifitt**]BL * 
$L f£$ILT0-ethyl 3,5-di-tert-butyM-hydroxybe 
nzy 1 phosphonate?) T)V 5 — *> AS £ 860mgt#7t • 

Hl^ : 183-192*0 
[0 188] 

fc8WH*> OSg^tt 1 1 Wife* U xxf/l«l** 



(72)3feBM ff^l fif- F*-A(##) 4J029 AA01 AA02 AA03 AB04 AC01 

atSli^UiSfflZTa 1 # 1 -*§■ m#!5 AC02 AE02 BA02 BA03 BA04 

mft^Wtt^WRftft BA05 BA07 BA08 BA09 BA10 

BB05A BB09A BB10A BC05A 
BC06A BD03A BD04A BF09 
BF18 CA02 CA03 CA04 CA05 
CA06 CA09 CB04A CB05A 
CB06A CC03A CC05A CC06A 
CD03 CF14 CF15 EA02 EA03 
EB05A EG02 EG03 EG05 
EG07 EG09 HA01 HB01 JB191 
JC541 JC551 JC561 JC571 
JF221 JF451 
4L035 BB33 BB59 BB89 BB91 CC11 

DD15 EE02 GG02 
4L036 MA05 MA33 MA39 MA40 PA01 
PA03 PA33 PA46 RA03 UA08 
UA26 
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